Background Central obesity and diabetes mellitus are recorded at high percentages among Egyptians. The aim of this study is to determine the prevalence of metabolic syndrome (MetS) and cardiovascular risk factors among a group of middle-aged and elderly Egyptians.
Introduction
Metabolic syndrome (MetS) is a combination of central obesity, glucose intolerance, hyperinsulinemia, low highdensity lipoproteins (HDL), high triglycerides and hypertension. 1, 2 One of the final objectives for diagnosis of MetS is to identify individuals with high risk of cardiovascular diseases. 2 The prevalence of obesity is very high in the Middle East Region, especially central obesity. 3 Recent study for screening of cardiovascular risk factors among Egyptians showed that the prevalence of central obesity was 29%, with a higher prevalence among females. 4 In Framingham cohort study, subjects with MetS had a higher risk [relative risk ¼ 2.88 (95% confidence interval: 1.99 -4.16)] of the development of cardiovascular diseases. 5 The probability of having cardiovascular diseases increases up to 31.2% among subjects having two abnormalities of MetS and up to 40.8% among subjects having four to five abnormalities of MetS.
In patients with MetS, several factors have been linked with the development of cardiovascular diseases like atherogenic dyslipidemia, prothrombotic and proinflammatory status, and endothelial dysfunction. 7 Other factors associated with MetS like increased levels of clotting factors, inhibition of fibrinolytic pathway and increased platelet aggregation may also lead to prothrombotic condition. 8 The aim of this study is to determine the prevalence of MetS and cardiovascular risk factors among Egyptians examined in a screening program that is conducted in one of the Egyptian private hospitals.
Subjects and methods
This study was conducted in a private hospital in Cairo (Egypt) with a capacity of 800 inpatient beds and 63 ICU beds, radiology unit, laboratory unit and 24 operating theaters. This hospital offers a screening program for adults in a Preventive Medicine Checkup Clinic. Subjects knew about the screening program from brochures, advertisements and physicians' referrals. Subjects would call the hospital for appointment for the screening and attended with 12 h fasting for complete laboratory investigations. An adult subject would finish this program in 1 day from 9 AM till 3 PM except if the subject would be referred to a specialist for consultation.
Detailed medical history was obtained from all participants, followed by full clinical examination with weight and height measurement, body mass index calculation and waist circumference measurement. The latter was done by placing the tape around the waist midway between the last rib and iliac crest with the subject in the standing position. Arterial blood measurement was done using a calibrated sphygmomanometer in the sitting resting position at room temperature. The first reading was taken before taking the medical history and the second reading before the clinical examination. The mean of the two reading was calculated. First, chest examination and abdominal examination were done. Thereafter, subjects would undergo cardiac examination in the Preventive Medicine Clinic and Cardiology Clinic with ECG. Finally, all participants were derived for laboratory investigations that included complete blood picture and lipid profile testing (total cholesterol, HDL, LDL and triglycerides) and fasting blood glucose measurement. The measurement of total lipid profile and fasting blood glucose were done after 12 h of fasting.
Exclusion criteria were subjects below 40 years old, pregnant females, inpatients, and patients with end-stage renal disease, chronic liver disease, cancers or multi-organ failure. Framingham cardiovascular risk assessment was calculated for each subject based on Framingham/ATP III criteria. These criteria calculate risk percentage for developing coronary heart disease in the next 10 years. Subjects with a score of ,10% would be considered to have low risk, subjects with 10 -20% would have intermediate risk and subjects with above 20% would have high risk for development of coronary heart disease in the next 10 years.
Sample size justification
Based on the assumption of least expected prevalence of MetS of 30% and highest expected prevalence of 57%, alpha error 1% and power of study 90%, the required sample size would be of 200 subjects.
Fieldwork
The fieldwork of this study started in March 2012, and recruitment of subjects lasted till the end of October 2012.
Ethical consideration
This work was approved by the Ethical Committee of the Faculty of Medicine, Ain Shams University (Cairo, Egypt), and a written informed consent was obtained from all subjects enrolled in the study.
Data management
Data entry screen was built using Microsoft Excel. Data were checked, coded and entered on the computer. Double data checking was done. First, the following descriptive analysis was done: frequency, percent, mean and standard deviation. Thereafter, comparisons were done using the Student's t-test for continuous variables and Pearson's x 2 test for categorical variables. Level of significance was set at P , 0.05. Analysis of the data was done using SPSS (Statistical Package for Social Science, version 15.0).
Results
Our study included 220 middle-aged and senior Egyptians, screened for medical abnormalities. Males constituted 67.3% of the study sample. The mean age was 54.7 (SD 10.2) years and ranged from 40 to 89 years. Almost 28% of participants were smokers and 14.1% were former smokers.
Based on classifying having physical exercise 3 times a week each for 30 min, it was found that only 12.7% of the participants were practicing regular physical exercise.
The mean BMI of the study subjects was 31.1 (SD 6.6). The mean BMI was higher among females 33.0 (SD 8.3) compared with males 30.1 (SD 5.4), with a statistical significant difference. Obesity was found in 62% of the females compared with 48% of males. Almost 14% of the subjects had abnormal ECG findings mainly left ventricular hypertrophy, arrhythmia, heart block or evidence of old ischemia (Table 1) .
Our results showed a higher prevalence of MetS among males compared with females, with no statistical significant difference. In contrary, a higher percentage of MetS was found among older age group, with a statistical significant difference. Subjects with managerial and clerk work had a higher prevalence of MetS. Almost two-thirds of the obese subjects had MetS (Table 2) .
Based on Framingham score, 51.6% of the study subjects had low risk and 27.7% had moderate risk, while 20.5% of the study subjects had high risk of developing coronary heart disease in the next 10 years.
Male gender was highly associated with the development of coronary heart disease compared with female subjects. Older ages also showed higher risk; meanwhile obesity and waist circumference were not associated with higher risk on the Framingham scale. A higher percentage of high risk of Framingham score was found in cases with higher BMI, but did not reach statistical significance.
The presence of hypertension, diabetes mellitus, high triglyceride level and low HDL were all significant factors for the high risk of development of coronary heart disease. The presence of MetS was highly associated with the high risk of development of coronary heart disease on Framingham scale (Table 3) . Table 4 shows that only 5.9% of participants had none of the criteria for MetS, and 29.1% of participants had four or more criteria. The prevalence of MetS was 55% among the study subjects. The odds ratio of developing coronary heart disease was 4.5 among those having three criteria and 12.2 among those having five criteria.
Discussion
Main finding of this study
The prevalence of obesity is high among the study sample, as 62% of the females and 48% of the males were obese. This finding might explain the high rate (55%) of MetS in our study. OR, odds ratio; CI, confidence interval.
METABOLIC SYNDROME AND CARDIOVASCULAR RISK FACTORS AMONG EGYPTIANS
Physical exercise was low among our study subjects (12.7%). This rate was higher than that reported by Saudi university workers where only 7.9% practiced regular physical exercise. 9 The prevalence of MetS among diabetics in our study was 85.6%, which is similar to a study done on Pakistani diabetic patients where 85.5% of the diabetic patients having MetS. 10 In our study, we observed that 76.6% of hypertensive patients had MetS. Recent study conducted in primary healthcare centers in Jordan on hypertensive patients showed that 65% of these patients had MetS.
11
Our study showed that 48% of the study subjects had moderate to high risk of development of coronary heart disease in the next 10 years. The odds ratio for coronary heart disease development was 2.8 among subjects with MetS. The previous finding is similar to the relative risk calculated for subjects with MetS in a Finnish study that explored cardiovascular morbidities and mortalities among patients with MetS. 1 Another similar European study reported a 2-fold increased risk for cardiovascular diseases and mortality among patients with MetS. 12 In concordance, a 13-year follow-up study among non-diabetic elderly Finns reported 1.5 hazard ratio for cardiovascular mortality. 2 
What is already known on this topic
Obesity is one of the criteria of MetS and known risk factor for hypertension and cardiovascular diseases.
MetS prevalence in our study is near to that of a study done on obese Qataris in Primary Healthcare center where the prevalence of MetS was 48%. The previous study reported a higher prevalence of MetS among females compared with males, which is contradictory to our results although no significant difference was found between males and females. 13 A recent review showed that the prevalence of MetS in the Middle East Region is of 15-60%. 3 This review reported that central obesity is high and prevalent among both males and females, which agrees with our study results.
In Finland, the prevalence of MetS was higher in males compared with females in a study conducted on subject between 45 and 64 years old. The results of the study agree with our results, as the occurrence of MetS was 52.6% among males and 45.3% among females based on NCEP criteria in the Finnish population. 14 A lower prevalence of MetS was reported in a Saudi study done on university workers ,40 years old, where they reported a 31.4% prevalence of MetS. The prevalence rate of MetS in the age group of 50 or more was 47%, which is quite similar to our finding. 9 In Egypt, a recent study done on a sample of 145 inhabitants of the Suez Canal area reported a prevalence rate of MetS among adults of 42.1%. Although they reported a lower prevalence rate of MetS yet, 11.1% of subjects had all five criteria of MetS which was higher than our study (8.6%). 15 Also a nationwide STEPWISE surveillance for chronic diseases conducted in Egypt by WHO in 2012 showed 31.3% rate of obesity (30 BMI), 39.7% rate of hypertension (SBP140 and or DBP 90), 17.2% rate of raised fasting glycemia and 36.8% rate of raised total cholesterol. 16 Recent study conducted in USA showed that MetS and its components, particularly hypertension, increased waist circumference and hyperglycemia, were significantly associated with systolic blood pressure variability. 17 
What this study adds
In Egypt, few studies were conducted about MetS and its risk factors. The recent study conducted in Suez Canal area included only 145 patients. No studies were published about MetS in Cairo, capital of Egypt with nearly 20% of the country's population.
Limitations of this study
Before reaching conclusions based on the present results, it is necessary to consider some potential limitations. Although our surveillance methodology can be applied in different hospitals, these results pertain solely to a private hospital in Cairo and could not be considered generalizable. Our screening survey was conducted in a private hospital, with its special demographic and socio-economic characteristics that could be different from other zones in Cairo or Egypt in general.
Another limitation of our study is calculating Framingham score for all the subjects including elderly patients above 75 years.
In conclusion, high prevalence rates of obesity, diabetes mellitus, hypertension and MetS were found among screened middle-aged and elderly Egyptians. Based on the previous findings together with the results of STEPWISE surveillance for chronic diseases in Egypt, this might be the time for conducting a nationwide survey to detect MetS and application of preventive strategies to face the epidemic of obesity and effects of MetS, especially cardiovascular diseases.
